
Claim 1. Claims 3 and 4 have been rejected under 3 5 U.S.C. 

§ 102(b) as allegedly anticipated by Masuno et al. or Bast 

et al. Claims 5-10 have been rejected under 35 U.S.C. § 103 as 

describing subject matter allegedly rendered obvious by the 

teachings of Masuno et al. and Bast et al. in view of Pestka or 

the WO patent 85/00663. 

In response to the rejection, applicant has amended 
the claims which together with the comments herein are deemed to 
place this case in condition for allowance. Favorable 
reconsideration of all the pending claims is respectfully 
requested. 

In response to the objection, Applicant has amended 
Claim 1 by deleting the phrase "substantially purified" 
therefrom. This amendment is deemed to overcome the Examiner's 
objection and place Claim 1 in condition for allowance. 

With respect to the Examiner's rejection under 35 
U.S.C. §102(b), Masuno et al. and Bast et al. disclose 
monoclonal antibody OC 125 which recognizes a determinant on the 
antigen CA 125. The Examiner alleges that OC 125 is identical 
to the antibodies of the instant invention because of the 
inherent characteristics of the CA 125 antigen. The 
characteristics of CA 125 as disclosed in the prior art are 
summarized below. 

Masuno et al. analyzed the antigen recognized by 
OC 125 (i.e., the CA 125 antigen) in culture supernatents of 
OVCA 432 and OVCA-433 cells (epithelial ovarian carcinoma lines) 
and showed that CA 125 eluted in the void volume when 
chromatographed on Sephadex G-200 ( see Chart 4 on Page 2816 , 
Column 2 and the section entitled "Detection of Shed Antigen in 
Spent Culture Medium" at Column 1 of the same page). Sephadex 
G-200 excludes globular proteins having molecular weights 




>600,000 (see attachment). Since CA 125 is excluded from the 
Sephadex G-200 gel, it is likely to be a high molecular weight 
complex or molecule having an M r >600,000. A skilled artisan 
recognizes this exclusion behavior does not establish whether 
CA 125 is a single protein species or a stable complex of 
several smaller proteins (or subunits). 

In addition, Masuno et aJL. found that the CA 125 
antigen immunoprecipitated by OC 125 from cells harvested by 
trypsinization (i.e., enzymatic means) had protein bands at an 
M r of 180,000 and less than <20,000 on SDS-PAGE. In contrast, 
immunoprecipitates from cells harvested by mechanical means 
(i.e., scraping) did not enter the stacking gel during SDS-PAGE, 
indicating a high molecular weight complex or molecule and 
consistent with CA 125 having a molecular weight >600,000 (see 
section entitled "Analysis of Cell Surface Antigens on 
SDS-PAGE," Page 2816, Column 2). 

Bast et al. state that CA 125 is a high molecular 
weight glycoprotein (Page 883, the sentence bridging Columns 1 
and 2). They do not disclose a specif ic& molecular weight for 
this glycoprotein . 

For purposes of discussion, CA 125 will be considered 
as a multimeric complex rather than a single species. This 
usage is not intended to exclude the possibility that CA 125 
consists of a single protein species. The use of "subunit" 
refers to a protein that forms part of the multimeric complex 
or, if CA 125 is a single species (or single protein), then 
subunit refers to a subspecies or domain of the protein. 

Thus, Masuno et aJL. and Bast et al. teach that the 
CA 125 antigen is a high molecular weight complex (M r > 600,000) 
having at least one subunit of an about 180,000 kDa. Further, 
the art teaches that the antigenic determinants (or epitopes) 
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recognized by the monoclonal antibody OC 125 are found on this 
180,000 kDa subunit of the CA 125 antigen complex . 

Antibodies bind to specific epitopes ( antigenic 
determinants) with a single protein species having many 
different epitopes. Each different subunit of ,a-multimeric 
complex has its own unique epitopes that differ from those of 
other subunits associated with the complex. Thus, an antibody 
directed to one subunit is distinct from an antibody directed to 
a different subunit . 

The OC 125 antibody as taught by the art specifically, 
reacts with a 180 kDa subunit of the CA 125 antigen complex. 
The instant antibodies recognize a 40 kDa subunit of the 
complex. Although the procedure of the present invention used 
OC 125 to first identify the 40 kDa subunit, this does not mean 
that OC 125 has a specific reactivity for the 40 kDa subunit. 
The Examiner's allegations in this regard are unfounded i.e., 
not scientifically correct. OC 125 binds to the 180 kDa subunit 
of a larger, stable CA 125 antigen complex. 

This entire CA 125 antigen complex can be isolated 
using OC 125, because the 180 kDa subunit is stably associated 
with the CA 125 antigen complex. Likewise, the entire complex 
can be isolated using the antibodies against the 40 kDa subunit. 
In both cases the same complex is actually isolated, but in 
neither case do the antibodies recognize the same epitopes. The 
same result has been achieved by two different means, namely, 
the use of two antibodies with different specificities for 
different subunits of the complex. 

Although both OC 12 5 and the instant antibodies are 
capable of isolating the CA 125 antigen complex, the antibodies 
are not identical and can readily be distinguished from each 
other using other immunological techniques readily known to the 
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skilled artisan. These techniques include radioimmunoassay and- 
immunoblotting. The former measures competitive inhibition 
between the antibodies (or lack thereof) and the latter shows 
that OC 125 reacts with a 180 kDa protein of the CA 125 antigen 
complex (or subunit), while the instant antibodies react with a 
40 kDa subunit from the same complex and not vice versa • 

Thus, OC 125 and the instant antibodies have different 
specific reactivities and are, therefore, distinct. 

Data generated after the filing date of the present 
application supports Applicant's position. O'Brien et al . 
(July, 1986) Am. J. Obstet. Gynecol . 155 : 50-55 confirms the 
heterogeneity and high molecular weight of the CA 125 antigen 
complex using gel filtration to estimate the size of the complex 
at >700 kDa and probably in the range of 2000-3000 kDa. It is 
further demonstrated by an immunoblotting the entire CA 125 
antigen complex that OC 125 only detects a 240 kDa and 180 kDa 
subunit. Likewise, Davis et al. ( WQ8 8 / 0 3 9 54 ; J une 2, 1988) 
confirm the size of the CA 12 5 antigen complex and by 
immunoblotting show that the specif icity"' of OC 125 is for an 
about 200 kDa subunit (Figure 5B). In the latter case, Davis 
et al . analyzed the CA 125 antigen complex from a tumor cell 
line (OVCA 433) expected to have the 40 kDa subunit and did not 
report that OC 125 had a specificity reactivity against the 
40 kDa subunit. 

It is clear from the foregoing that OC 125 does not 
react with a 40 kDa subunit of the CA 125 antigen complex. 
Accordingly, the Examiner's rejection of Claims 3 and 4 under 35 
U.S.C. § 102(b) is deemed to have been overcome, and withdrawal 
thereof is respectfully requested. 

Further, the law is settled that in order to 
"anticipate" a claimed invention under 35 U.S.C. § 102(b), a 
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single prior art reference must disclose each and every element 
of the claimed invention. Structural Rubber Products Co. v. 
Park Rubber Co . , 749 F.2d 707, 715-716; 223 U.S.P.Q. 1264, 1270 
(Fed. Cir. 1984). Both Masuno et aJL. and Bast et al. fail to 
disclose an antibody against a subunit (or subspecies) of the 
CA 125 antigen complex having a molecular weight of about 
4 0 kDa . Consequently, as a matter of law, the Examiner's 
rejection of Claims 3 and 4 under 35 U.S.C. § 102(b) is overcome 
and withdrawal is respectfully requested. 

In summary, neither Masuno et al. nor Bast et al. 
anticipate the subject antibodies directed to a 40 kDa subunit 
of the CA 125 antigen complex. 

Even if, pro arguendo , the 40 kDa subunit is a 
subspecies (or fragment) of the 180 (or 200) kDa subunit, and 
antibodies against the 40 kDa subunit cross react with the 180 
kDa subunit, these antibodies are not the same as OC 125; OC 125 
does not detect the 40 kDa subunit on an immunoblot, therefore 
its antigenic determinants would not be found on the 40 kDa 
subunit of the instant invention. As the Examiner has 
acknowledged, it is not obvious from Masuno. et al_ or Bast et 
al . , that the 40 kDa subunit exists. Further, there is no 
teaching or disclosure in either reference to analyze the CA 125 
antigen complex (i.e., the discovery leading to the present 
invention) as the Applicant has in order to develop a more 
specific assay for an ovarian tumor-associated antigen and 
overcome the limitations of the prior art. 

In support of the rejection of Claims 5-10 under 35 
U.S.C. § 103, the Examiner has cited the publications to Masuno 
et al. and Bast et aJL. in view of either U. S. Patent No. 
4,623,621 to Pestka or the WO 85/00663. 
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The Applicant submits that the preceding comments and 



remarks with respect to Masuno et aJL. and Bast et al. are 
sufficient to overcome the rejection of Claims 5-10 under 35 
U.S.C. § 103 in that the secondary references fail to ameliorate 
the deficiencies of the primary references in any regard; 
therefore, withdrawal of this rejection is respectfully 
requested. 



The Examiner has inquired with regard to the tissue 



which was tested for the presence of the 4 0 kDa subunit of the 
CA 125 antigen complex in accordance with the specification. 
Applicants confirm that the normal tissue tested was normal 
amniotic fluid, upon which tissue the data of the prior art has 
also been established. 



Thus, in view of the foregoing Amendment and Remarks, 



the present case is deemed to be in condition for allowance 
which action is earnestly solicited. 



Scully, Scott, Murphy & Presser 
400 Garden City Plaza 
Garden City, NY 11530 
(516) 742-4343 

MLW : pm 



Respectfully submitted , 



Frank Sr DiGiglio 
Registration No. 31,346 
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CA 125 antigen in human amniotic fluid and fetal membranes 



Timothy J. O'Brien, Ph.D., James W. Hardin, Ph.D., Gary A. Bannon, Ph.D., * 
James S. Norris, Ph.D., and J. Gerald Quirk, Jr., M.D., Ph.D. 

Little Rock, Arkansas , 

The cancer antigen CA 125 is manifest by serous cystadenocarcinoma of the ovary and to a lesser extent 
by other gynecologic and nongynecologic tumors. Its presence was screened for in normal human fetal 
tissues and fluids. Appreciable quantities of CA 125 were discovered in amniotic fluid by both a dot blot, 
assay and the commercially available immunoradiometric assay kit. The most likely source of this antigen 
was found not to be the developing fetus, since antigen was absent from cord blood and fetal urine, but 
rather the chorionic membrane, which contained significant quantities of the antigen. CA 125 was found in 
extracts of maternal decidua, but none was found in extracts of placenta or amnion. The CA 125 antigen 
was determined by gel filtration experiments to be in excess of 700,000 daltons and probably in the range 
of 2 to 3 x 10 6 daltons. Size heterogeneity based on gel filtration and anion heterogeneity based on anion 
exchange chromatography have both been demonstrated for the CA 125 molecule. The amniotic fluid 
antigen is composed of two subunits of approximately 240,000 and 180,000 daltons as detected by iodine 
125-tabeled OC 125 monoclonal antibody. The antigen may contain additional subunits not detected by the 
monoclonal antibody. Size and change heterogeneity as well as the poor definition of the subunit bands on 
polyacrylamide gels also suggest this molecule contains an appreciable carbohydrate component. (Am J 
Obstet Gynecol 1986;155:50-5.) 

Key words: CA 125, human, amniotic fluid, amnion, chorion, decidua 



The cancer antigen CA 125 has been established as 
a tumor marker for serous cystadenocarcinomas of the 
ovary. 1 *' The antigen was discovered by use of a mono- 
clonal antibody screen of hybridoinas after stimulation 
of mice with cells derived from an ovarian cancer ceil 

From the Departments of Obstetrics and Gynecology, Biochemistry, 

and Medicine, University of Arkansas Medical School. 
Received for publication September 24, 1985; revised January 31, 

1986; accepted February 12, 1986. 
Reprint requests: Timothy J. O'Brien, Ph.D., Department of Obstetrics 

and Gynecology, University of Arkansas Medical School, 4301 W. 

Markham, Little Rock, AR 72205. 



line, OVCA 433. 5 The monoclonal antibody found to 
be most useful was named OC 125. The antigen spec- 
ified by OC 125 is a glycoprotein of high molecular 
weight (over 200,000) that has been partially purified 
from tissue culture media. 6 CA 125 antigen has been 
shown to be present in the sera of 85% to 90% of 
patients with ovarian carcinoma, 58% of patients with 
pancreatic carcinoma, 32% of patients with carcinoma 
of the lung, 22% of patients with carcinoma of the 
colon, and 30% of patients with miscellaneous gastro- 
intestinal tract tumors. 1 

Although rather extensive data have been collected 
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Number 1 
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that quantify CA 125 in sera from patients with malig- 
nant disease and from normal patients, little is known 
about the nature of the CA 125 antigen. Present data 
indicate the antigen is present on the cell surface of 
many cell lines of ovarian serous cystadenocarcinoma 
origin. 6 It likely is sloughed or secreted from the surface 
of malignant ovarian cells, thus accounting for its pres- 
ence in sera of patients with serous ovarian carcinoma. 
It generally is not detected in tissues of normal adults. 
However, when a biotin-avidin immunoperoxidase 
staining technique was used, trace amounts of CA 125 
were identified in the fallopian tube, endometrium, and 
endocervix. As a result, it has been suggested that CA 
125 is an antigenic determinant associated with mul- 
lerian differentiation. In addition, the antigen was 
identified by similar assay in fetal and adult serosal 
surface epithelium induing pleura, peritoneum, peri- 
cardium, umbilical epithelium, and amnion. 7 Recently 
Niloff et al. 8 have described the presence of CA 125 in 
amniotic fluid. 

The present investigation was undertaken to identify 
a readily available source of CA 125 so that its bio- 
chemical characteristics could be better described and 
factors controlling the expression of this antigen might 
be elucidated. In this report we characterize normal 
fetal tissue and fluids as a source of CA 125 in large 
quantity and describe its expression and distribution 
during normal development. 

Material and methods 

Tissues and specimens. Amniotic fluid obtained for 
amniocentesis was centrifuged; the fluid supernatant 
was collected and stored at - 20° C until assayed. Cord 
blood, gastric aspirates, and fetal urine were obtained 
after normal delivery. Bloods were stored at - 20° C as 
serum after clot removal. Fluids were stored directly at 
-20° C. Membranes, placenta, and decidual tissues 
were all obtained at the time of delivery, placed in ice- 
cold phosphate-buffered saline solution, and trans- 
ported immediately to the laboratory. Blood clots were 
removed from tissues with several washes of cold phos- 
phate-buffered saline solution. Amnion was dissected 
from chorion as a discrete sheet; the plane of cleavage 
was found routinely to be between the spongy layer of 
amnion and the cellular layer of chorion. These tissues 
were stored separately at - 70° C. 

CA 125 assay. All assays were carried out with use 
of a CA 125 assay kit purchased from Centocor Inc., 
Malvern, Pennsylvania, according to kit instructions. 
This immunoradiometric assay was first described by 
Klug et al. 9 

Exclusion chromatography. Initial preparation of 
amniotic fluid for chromatography was accomplished 
by filtering the fluid through a 1.25 u.m filter followed 
by a fivefold concentration of the filtrate. Initially 10 
ml of concentrate were applied to a 2 x 100 cm column 



containing HW 55 exclusion gel (fractogel HW 55 F) 
equilibrated with 20 mmol/L of bis-Tris-propane, pH 
7.2, containing 0.15 mol/L of sodium chloride. The 
column was run at 0.5 ml/min and 5 ml fractions were 
collected. In subsequent experiments, 20 ml of sample 
was applied to a similarly prepared 5 X 1 00 cm column 
containing HW 65 exclusion gel (fractogel HW 65 F) 
and 9 ml fractions were collected. 

Fast protein liquid chromatography. Fractionation 
of amniotic fluid was accomplished by applying a 500 
u.1 sample to a mono Q anion exchange column (Phar- 
macia) and eluting the sample with a linear gradient of 
0.0 1 5 mol/L of sodium chloride to 1 .5 mol/L of sodium 
chloride containing 20 mmol/L of bis-Tris-propane, 
pH 7.2. The gradient control and the flow rate (1 ml/ 
min) were effected by an LCC automated chromatog- 
raphy control unit (Pharmacia); 1 ml fractions were 
collected. 

Tissue extraction. Tissues stored at -70° C were 
minced, after thawing, in 4 ml of phosphate-buffered 
saline solution per gram of tissue. The minced tissue 
was then homogenized with use of 5 by 5 second bursts 
on a Tekmar Tissuemiser. The homogenate was cen- 
trifuged at 10,000 x g for 20 minutes at 4° C and the 
supernatant assayed for CA 125. 

Dot blots analysis. Dot blotting was carried out by 
transferring 150 (xl aliquots of fractions collected from 
anion exchange chromatography to nitrocellulose fil- 
ters under low vacuum in a micro sample filtration 
manifold (Schleicher & Schuell Inc.). Nitrocellulose fil- 
ters were then washed with 10 ml of blotto (5% weight 
per volume of milk powder in phosphate-buffered sa- 
line solution) by shaking in a sealed plastic bag for 30 
minutes. Washed filters were then exposed to ,25 I-la- 
beled OC 125 (the monoclonal antibody for CA 125 
labeled with radioactive 125 I) at a concentration of 10 6 
cpm per 10 ml overnight. Nonspecific binding was re- 
duced by washing the filters three times in 10 ml ali- 
quots of blotto. Filters were exposed to x-ray film at 
-70° C for 2 days and developed in an automatic 
x-ray developer unit. 

Sodium dodecyl sulfate poly aery lamide gels. Gra- 
dient polyacrylamide gels (9% to 15%) were run ac- 
cording to Lammli. 10 Protein preparations were first 
reduced and dispersed by incubation in sample buffer 
(60 mmol/L of tris, pH 6.8, 0.05% mercaptoethanol, 
3.0% sodium dodecyl sulfate) at 100° C for 2 minutes; 
25 uJ aliquots were then electrophoresed for 4 hours 
at 30 m amp. After electrophoresis the polyacrylamide 
gel was equilibrated with Tris glycine transfer buffer 
(25 mmol/L of Tris, Ph 8.3, 192 mmol/L of glycine) 
and transferred to nitrocellulose filters by means of a 
transblot cell (Biorad Inc) in the presence of 20% meth- 
anol at 30 Volts overnight. Filters were then exposed 
to 125 I antibody OC 125 in blotto as described for dot 
blots. 
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Fig. 1. Fast protein liquid (FPLC) anion exchange chromatography of amniotic fluid. Five hundred 
microliters of amniotic fluid was filtered through a 1.25 fim millipore filter before chromatography 
at Ph 7.2 on a mono Q anion exchanged column (Mono Q, FPLC, Pharmacia Inc.) with use of a v 
sodium chloride gradient (■■) from 0.015 to 1.5 mol/L. One milliliter fractions were collected and 
assayed for CA 125 (-•-, cpm x 10 -3 ) using a monoclonal immunoradiometric assay produced by 
Centocor Inc., Pennsylvania, or 150 u.1 was dot blotted to nitrocellulose filters, incubated with 
125 I-labeled OC 125 antibody, and exposed to x-ray film. , Optical density. 



Table I. CA 125 in amniotic fluid 



Specimen 


Gestational 


CA 125 


No. 


age (wk) 


(U/ml) 


1 


13 


7,375 


2 


15 


7,450 


3 


15 


9,875 


4 


15.5 


4,750 


5 


16 


4,500 


6 


16 


7,450 


7 


16.5 


13,000 


8 


16.5 


7,200 


9 


17 


3,250 


10 


17 


5,250 


11 


18 • 


7,750 


12 


18 


4,450 


13 


19 


9,500 


14 


20 


6,050 


15 


26 


5,750 



Table II. Amniotic fluid CA 125 in twin 
pregnancies 



Results 

Human amniotic fluid obtained throughout preg- 
nancy has proved to be a rich source of CA 125 antigen. 
When amniotic fluid was filtered and then chromato- 
graphed on an anion exchange column with use of a 
sodium chloride gradient (0.015 to 1.5 mol/L), both the 
immunoradiometric assay system and a Western dot 
blot assay identified the presence of CA 125 in the same 
fractions (Fig. 1). Levels of CA 125 of 800 to 1000 
U/ml have been observed by Kabawat et al.< in sera 
from patients with extensive tumor burden. Amniotic 
fluid from normal gestations has now been shown to 
have even higher CA 125 concentration (Table I). 



Twin 
pregnancy 
No. 


Twin 
infant 


Gestational 
age (wk) 


CA 125 
U/ml 


1 


A 


17 


5,875 




B 




6,870 


2 


A 


26 


10,000 




B 




11,000 


3 


A 


35 


7,250 




B 




7,000 


4 


A 


Term 


2,000 




B 




1,900 



Although a large number of amniotic fluid samples 
have not been assayed thus far, we have found no strik- 
ing relationship between CA 125 concentrations and 
length of gestation. A wide range in CA 125 concen- 
trations seems to be typical. Such also seems to be the 
case in twin gestations. In four pairs of amniotic fluid 
specimens from twin pregnancies, no differences in CA 
125 concentrations were found between twins A and B 
(Table II) even though a wide range of concentration 
of CA 125 was observed among individual twin preg- 
nancies. 

We next sought to identify the source and distribu- 
tion of CA 125 in human pregnancy. Serum obtained 
from normal pregnant women at various gestational 
ages (range, TO to 40 weeks) had an average concen- 
tration of CA 125 of only 30 U/ml. Because significant 
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Fig. 2. Fractogel HW 55 F (E. M. Reagents) gel filtration chromatography of amniotic fluid. Fifty 
milliliters of amniotic fluid were concentrated fivefold in dialysis tubing with use of Aquaside II 
(Calbiochem). A fluid volume of 10 ml was layered over a 2 x 100 cm column of HW 55 F (frac- 
tionation range 10,000 to 700,000 daltons) and chromatographed at a flow rate of 0.5 mi/min. Five 

milliliter fractions were collected and assayed for CA 125 activity ( , cpm X 10" 4 ). , Optical 

density. 



Table III. CA 125 in maternal and fetal body 
fluids 



Fluid 


No. of 
samples 


CA 125 
Vlml 


Cord serum 


6 


17 


Fetal urine 


4 


25 


Gastric aspirate 


6 


4510 


Maternal serum 


9 


28 



quantities of CA 125 were present in amniotic fluid at 
term, we measured concentrations of the antigen in 
cord blood in first-voided neonatal urine specimens, 
and in gastric aspirates of newborn infants in a prelim- 
inary attempt to identify the source of this CA 125. 
Neither cord blood nor first neonatal urine had sig- 
nificant concentrations of CA 125 (Table III). In con- 
trast, gastric aspirates contained significant concentra- 
tions of CA 125, but these levels did not differ from 
levels found in amniotic fluid and therefore were prob- 
ably derived from amniotic fluid. 

To evaluate further the source of CA 125 in amniotic 
fluid, CA 125 was assayed in tissue extracts of fetal 
membranes, placenta, and maternal decidua vera from 
women undergoing elective cesarean delivery. The am- 
niotic membranes were totally separated from the cho- 
rion and divided into two categories (1) membrane 
overlying the placenta (placental amnion and placental 
chorion) and (2) membrane surrounding the remain- 
der of the gestational sac (extraplacental amnion and 
extra placental chorion). Compared to amnion and pla- 



Table IV. CA 125 in trophoblast and maternal 
tissues 





CA 125 
(U/gm of tissue) 


Placental amnion 


255 


Extra placental amnion 


330 


Placental chorion 


41,749 


Extra placental chorion 


44,930 


Placenta 


248 


Decidua 


29,411 



centa, there were extraordinary quantities of CA 125 
in the 10,000 x. g supernatant of extracted chorionic 
membrane. No "geographic" differences in the distri- 
bution of CA 125 within chorion were observed; that 
is to say, extracts of chorion overlying the gestational 
sac and extracts of chorion overlying placenta had sim- 
ilar concentrations of antigen in their 10,000 x g frac- 
tions (Table IV). Significant quantities of CA 125 were 
recovered for the 10,000 x g supernatant fraction of 
decidua. It is yet to be determined whether this rep- 
resents a synthetic source of CA 125 or whether this 
represents contamination from the overlying chorion. 

CA 125 eluted in the void volume of a gel matrix 
designed to fractionate molecules up to 700,000 dal- 
tons, indicating that CA 125 is totally excluded from 
the matrix of that column (Fig. 2). Further chroma- 
tography of antigenic activity over a second exclusion 
matrix that is designed to separate molecules in the 
range of 5 million to 50,000 daltons indicated that this 
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Fig. 3. Fractogel HVV 65 F (E. M. Reagents) gel filtration chromatography of amniotic fluid. Amniotic 
fluid was prepared as described in Fig. 2. Twenty milliliters of 5 x concentrated amniotic fluid were 
applied to a 5 X 100 cm column of HW 65 F (fractionation range 50,000 to 5,000,000 daltons). 

Nine milliliter fractions were collected and assayed for CA 125 activity ( , cpm x 10~ 5 ). , 

Optical density. 




Fig. 4. Sodium dodecyl sulfate polyacrylamide gel electro- 
phoresis of amniotic fluid CA 125. Twenty-five microliter al- 
iquots of amniotic fluid were electrophoresed over a 9% to 
15% polyacrylamide gradient gel after dispersion in sodium 
dodecyl sulfate and mercaptoethanol. After electrophoresis, 
proteins were transblotted electrophoretically to a nitrocel- 
lulose filter, and the filter was probed with 125 l-labeled OC 125 
antibody. Bound radioactivity was determined by exposing the 
filters to x-ray film. Molecular weights were determined by 
cochromatography of molecular weight standards after re- 
moval of the gel lanes containing the standards, followed by 
Coomassie blue staining. 



antigen coeluted in the range of blue dextran and 
showed considerable size heterogeneity (Fig. 3). So- 
dium dodecyl sulfate-polyacrylamide gel electropho- 
resis analysis of CA 125 followed by transblotting to 
nitrocellulose and probing with ,25 I-OC 125 antibody 
indicated two major bands of antigenic binding at ap- 
proximately 186,000 and 237,000 daltons (Fig. 4). It 
was further noted that on several occasions these bands 
were more diffuse or less discrete. 

Comment 

A significant concentration of the CA 125 antigen 
has been found in amniotic fluid, which is equivalent 
to the highest concentrations found in the sera of pa- 
tients with a large tumor burden. The most likely source 
of this antigen is suspected to be the chorion, since very 
little CA 125 was detected in fetal serum or urine. Sig- 
nificant concentrations of antigen were discovered in 
decidual tissues, but little or no antigen was discovered 
in amnion or placental extracts. Levels of antigen were 
highest in extracts of chorion and as such the possibility 
of decidual contamination with CA 125 from chorion 
is possible. The nature of the CA 125 molecule is un- 
usual in several ways. As indicated in Fig. 2, CA 125 is 
an extraordinarily big molecule, at least as indicated by 
molecular sieving chromatography in which profiles 
suggest molecular size as high as 2 to 3 x 10 6 daltons 
with notable size heterogeneity (Fig. 3). Both the size 
and the molecular heterogeneity point to a glycoprotein 
structure with major polysaccharide content. Subunit 
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analysis of CA 125 on sodium dodecyl sulfate reducing 
gels indicated the presence of two subunits (237,000 
and 186,000 daltons). Because both subunits are de- 
tected by a monoclonal antibody (OC 125) these data 
indicate the presence of shared antigenetic determi- 
nants but do not preclude the presence of other sub- 
units not recognized by the monoclonal antibody. It is 
also possible that the lower molecular weight subunit 
(186,000 daltons) is a breakdown product of the 
237,000 molecular weight species and therefore con- 
tains the same antigenic determinant. The diffuse pat- 
tern of the bands detected by the monoclonal antibody 
is typical for glycopeptides and would further implicate 
a carbohydrate nature to the CA 125 molecule. The 
detection and partial characterization of the CA 125 
molecule synthesized during normal fetal development 
by trophoblast-derived chorionic cells provides a foun- 
dation for an evaluation of the expression of this gene 
in normal and transformed tissues. The detailed struc- 
ture, function, and expression of the CA 125 molecule 
in normal gestation is presently under investigation. 
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Chromatographic properties 

Selectivity 

Each Seohadex G-type has a different molecular weight range over which 
^ic^^t^on^. Molecules with molecular weight above the upper 
n^ o this range, the exclusion limit, are totally excluded from the gel and elute 
atle void volume. Molecules smaller than the lower limit are usually eluted at an 
elution volume approximately equal to the bed volume. 

Table 1 gives the fractionation ranges for the different G-types. Figures 2 and 3 
show the selectivity curves for globular proteins. 
Table 1. Properties of Sephadex. 



Sephadex type 
and grade 



Dry bead 
diameter 
um 



Fractionation range (molecular weight) 



Peptides and 
globular proteins 



Dextrans 



Bed volume 
ml/g dry 
Sephadex 



G-10 
G-15 



G-25 


Coarse 




Medium 




Fine 




Superfine 


G-50 


Coarse 




Medium 




Fine 




Superfine 


G-75 






Superfine 


G-100 






Superfine 


G-150 






Superfine 


G-200 






Superfine 



40—120 




700 


40—120 




1 500 


100—300 


1 000— 


5 000 


50—150 






20— 80 






10— 40 






100—300 


1 500— 


30 000 


50-150 






20— 80 






10- 40 






40—120 


3 000— 


80 000 


10— 40 


3 000— 


70 000 


40—120 


4 000- 


150 000 


10— 40 


4 000- 


100 000 


40—120 


5 000- 


-300 000 


10— 40 


5 000- 


-150 000 


40—120 


5 000- 


-600 000 


10— 40 


5 000- 


-250 000 



— 700 

— 1 500 
100— 5 000 



500— 10 000 

1 000— 50 000 
1 000—100 000 
1 000—150 000 
1 000—200 000 



SephadexG-types 




Molecular weight 
Fig. 2. Selectivity curves: Sephadex G-types (globular proteins). 



2—3 
2.5—3.5 
4—6 



9-11 



12—15 

15-20 

20-30 
18—22 
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